Optimization of recombinant Mycobacterium tuberculosis RNA polymerase expression and purification.
Mycobacterium tuberculosis, the human pathogen that causes tuberculosis, warrants enormous attention due to the emergence of multi drug resistant and extremely drug resistant strains. RNA polymerase (RNAP), the key enzyme in gene regulation, is an attractive target for anti-TB drugs. Understanding the structure-function relationship of M. tuberculosis RNAP and the mechanism of gene regulation by RNAP in conjunction with different σ factors and transcriptional regulators would provide significant information for anti-tuberculosis drug development targeting RNAP. Studies with M. tuberculosis RNAP remain tedious because of the extremely slow-growing nature of the bacteria and requirement of special laboratory facility. Here, we have developed and optimized recombinant methods to prepare M. tuberculosis RNAP core and RNAP holo enzymes assembled in vivo in Escherichia coli. These methods yield high amounts of transcriptionally active enzymes, free of E. coli RNAP contamination. The recombinant M. tuberculosis RNAP is used to develop a highly sensitive fluorescence based in vitro transcription assay that could be easily adopted in a high-throughput format to screen RNAP inhibitors. These recombinant methods would be useful to set a platform for M. tuberculosis RNAP targeted anti TB drug development, to analyse the structure/function of M. tuberculosis RNAP and to analyse the interactions among promoter DNA, RNAP, σ factors, and transcription regulators of M. tuberculosis in vitro, avoiding the hazard of handling of pathogenic bacteria.